Physicians play an important role in CR referral and enrollment. Despite established benefits and recommendations, cardiac rehabilitation (CR) enrollment rates are pervasively low. The reasons cardiac patients are missing from CR programs are multifactorial and include provider factors. A number of studies have now investigated physician factors associated with referral to CR programs and patient enrollment. The objective of this study was to qualitatively and systematically review this literature. A literature search of MEDLINE, PsycINFO, CINAHL, Embase, and EBM was conducted for published articles from database inception to October 2011. Overall, 17 articles were included following a process of independent review of each article by 2 authors. Seven (41.2%) were graded as good quality according to Downs and Black criteria. There were no randomized controlled trials. Results showed that medical specialty (ie, cardiac specialists more likely to refer; n = 8 studies) and other physician-reported reasons (eg, physician report of their reasons for CR referral and physician sex) were related to referral. Physician factors related to patient enrollment in CR were physician endorsement, medical specialty, being referred, and physician attitudes toward CR. Physician factors are consistently related to CR referral and enrollment. The role of physician endorsements in promoting patient enrollment should be optimized and exploited.
Introduction
Cardiovascular diseases are among the leading cause of morbidity and mortality worldwide. 1 Burden is projected to rise globally to 83 million cases in 2020. 1 Cardiac rehabilitation (CR) is an outpatient secondary prevention program comprised of structured exercise training and comprehensive education and counseling to promote optimal functioning for patients. 2 Participation in CR has been shown to improve health behavior, improve exercise capacity, promote psychological wellbeing, reduce rehospitalization, and reduce mortality by 25%, all in a cost-effective manner. 3, 4 Accordingly, CR is recognized in clinical practice guidelines as a standard element of the continuum of cardiac care, 2, 5, 6 and a recent American Heart Association Presidential Advisory and Science Advisory promote the importance of CR referral by physicians. 7, 8 Despite these established benefits and recommendations, CR enrollment rates are pervasively low. In the United States, participation rates range from 14% to 55% after myocardial infarction. 9 In the United Kingdom, 28.6% of eligible patients were enrolled in CR in 2004, despite
The authors have no funding, financial relationships, or conflicts of interest to disclose. a national target of 85%. 10 In Canada, approximately 30% of eligible cardiac inpatients enroll in CR. 11 The reasons cardiac patients are missing from CR programs are multifactorial and include health system-, provider-, and patient-related factors. 12 The preponderance of literature in this area has focused on patient-related correlates of CR use. However, arguably 1 of the chief explanatory factors is failure of physicians to refer. 13 Physician recommendations to attend has long been known as a key factor affecting patient participation in CR. 14 A number of studies have since investigated physician factors associated with referral to CR programs and patient enrollment. This literature has not yet been reviewed and synthesized to our knowledge. The objective of this study was to qualitatively and systematically review the literature investigating physician factors related to CR referral and enrollment.
Methods
The criteria for considering studies for this review included types of studies, types of participants, and types of outcome measures. For the types of studies, peer-reviewed studies in print or published ahead of print were considered for inclusion. Primary or secondary studies were included whether they were observational or interventional in design. Qualitative studies were not included, but served to inform interpretation of quantitative findings. Reviews were identified as a source of additional primary studies. For the types of participants, healthcare providers with a scope of practice to sign off on CR referral (cardiologists, cardiovascular surgeons, family doctors, internists, or nurse practitioners) were considered and alternatively inpatients or outpatients who were eligible for CR reporting on perceived recommendation by the healthcare provider with the scope to refer. Referral and/or enrollment in CR were used as the types of outcome measures.
Search Methods for Identification of Studies
Literature published between 1946 and October 2011 was searched using the MEDLINE, PsycINFO, CINAHL, Embase, and EBM electronic databases. The search strategy was composed of 3 concepts: (1) cardiac conditions (eg, myocardial infarction), (2) practitioners focus (eg, physician practice patterns); and (3) the outcome of interest (eg, referral). The terms were adjusted to each database so that studies were not missed by the search strategy. A snowball hand search was undertaken after the first selection of articles. Search strategy is depicted in Table 1 .
Data Collection and Analysis
Two reviewers (G.M.G. and P.P.) independently screened the references identified by the search strategy by title and abstract. To be selected, abstracts had to meet the eligibility criteria of this study. The full-text reports of all selected citations were obtained and assessed independently for eligibility by these 2 reviewer, based on the defined inclusion criteria. Any disagreements were resolved by consultation with a third author (S.G.).
Data extraction was undertaken by a single reviewer (G.M.G.) and checked by a second reviewer (P.P.). The Downs and Black scale 15 was selected to assess the quality of the studies as it is appropriate to evaluate nonrandomized investigations, and it contained the highest number of relevant items for the needs of this review. However, as not all items were relevant to the various study types included in this review, a modified version of the checklist was employed for each of the study types, excluding questions related to randomized controlled trials (Table 2) . Therefore, a modified version of the Downs and Black checklist was used with the final checklist consisting of 18 items. The tool was used to describe points in 4 areas: reporting, external validity, internal validity (bias), and internal validity (confounding). Each study was scored for the presence of 1 or more items in each domain, with overall judgment of potential for bias based on a total score of 0 to 18, with a higher score indicating higher methodological quality. The classification of each study as good, fair, or poor was based on cut points according to the US Preventive Services Task Force approach. 16 Given the nature of the literature, quantitative synthesis of data was not possible. The multiple sources of heterogeneity observed across studies (in terms of participants and outcomes) meant that undertaking a formal meta-analysis was not considered appropriate. Thus, the employment of Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) criteria recognizes that several of the criteria do not apply to this article. Heterogeneity among 17, 25, 29 Nine (53%) studies were undertaken in the United States, 5 (29%) in Canada, and 1 (6%) each in Australia, China, and Scotland.
Characteristics of Included Studies
The quality of the all studies was assessed and ratings are shown in Table 3 . Overall, 7 (41%) studies were considered good, 8 (47%) fair, and 2 (12%) were considered poor.
Physician Factors Affecting CR Referral
Medical Specialty: Table 4 is a summary of findings of the studies included in this review. Having an appointment with a cardiologist or a cardiac surgeon at discharge, or seeing a cardiologist while hospitalized was identified by 3 studies as a significant correlate of CR referral, from the perspective of both patients and physicians. 19, 29, 31 The Barber et al. study, 17 in particular, found that at hospital discharge, patients scheduled for an appointment with a cardiologist or a cardiac surgeon had more than twice the odds of being referred to CR when compared to patients scheduled with a family physician (P < 0.02). However, 2 studies did not find a significant relationship between cardiologist involvement and CR referral. 24, 30 Attitudes toward CR and referral of a hypothetical patient were examined and compared by medical specialty in another study. 18 Results showed that medical specialty was significantly related to referral, such that family physicians were less likely than specialty providers to refer. Grace et al 20 went on to examine factors affecting referral practices among generalists vs specialists. Two groups of physicians (104 primary care physicians and 81 cardiac specialists) were surveyed. When compared to cardiac specialists, primary care physicians were more likely to endorse lack of familiarity with CR site locations (P < 0.001), lack of standardized referral forms, inconvenience, program quality, and lack of discharge communication from CR as factors negatively impacting CR referral practices, and less likely to perceive their colleagues and department as regularly referring patients, intending to refer their patients, and to enlisting assistance completing their CR referral forms by allied health professionals in their practice than primary care physicians. 20 When asked what are the most important factors affecting referral to CR, primary care physicians and cardiac specialists reported geographic accessibility, patient motivation, patient benefit, medical characteristics of patients (ie, obesity, sedentary lifestyle), quality of the program, knowledge of available programs, the nature of the referral process, and patient age. 20 In addition, Reporting (7) 1 Is the hypothesis/aim/objective of the study clearly described?
2 Are the main outcomes to be measured clearly described in the Introduction or Methods section? If the main outcomes are first mentioned in the Results section, the question should be answered no.
3 Are the characteristics of the patients included in the study clearly described?
In cohort studies and trials, inclusion and/or exclusion criteria should be given. In case-control studies, a case definition and the source for controls should be given.
4
Are the interventions of interest clearly described? Treatments and placebo (where relevant) that are to be compared should be clearly described.
6
Are the main findings of the study clearly described? Simple outcome data (including denominators and numerators) should be reported for all major findings so that the reader can check the major analyses and conclusions. (This question does not cover statistical tests that are considered below.) 9 Have the characteristics of patients lost on follow-up been described? This should be answered yes where there were no losses to follow-up or where losses to follow-up were so small that findings would be unaffected by their inclusion. This should be answered no where a study does not report the number of patients lost to follow-up.
10
Have actual probability values been reported (eg, for the main outcomes except where the probability value is less than 0.001? For example, 0.035 rather than
<0.05)
External validity (3)
11
Were the subjects asked to participate in the study representative of the entire population from which they were recruited? The study must identify the source population for patients and describe how the patients were selected. Patients would be representative if they comprised the entire source population, an unselected sample of consecutive patients, or a random sample. Random sampling is only feasible where a list of all members of the relevant population exists. Where a study does not report the proportion of the source population from which the patients are derived, the question should be answered as unable to determine. Were those subjects who were prepared to participate representative of the entire population from which they were recruited? The proportion of those asked who agreed should be stated. Validation that the sample was representative would include demonstrating that the distribution of the main confounding factors was the same in the study sample and the source population.
13
Were the staff, places, and facilities where the patients were treated, representative of the treatment the majority of patients receive?
For the question to be answered yes, the study should demonstrate that the intervention was representative of that in use in the source population. The question should be answered no if, for example, the intervention was undertaken in a specialist center unrepresentative of the hospitals most of the source population would attend.
Internal validity-bias (4)
17
In trials and cohort studies, do the analyses adjust for different lengths of follow-up of patients, or in case-control studies, is the time period between the intervention and outcome the same for cases and controls? Where follow-up was the same for all study patients the answer should be yes. If different lengths of follow-up were adjusted for by, for example, survival analysis, the answer should be yes. Studies where differences in follow-up are ignored should be answered no.
18
Were the statistical tests used to assess the main outcomes appropriate?
The statistical techniques used must be appropriate to the data. For example, nonparametric methods should be used for small sample sizes. Where little statistical analysis has been undertaken but where there is no evidence of bias, the question should be answered yes. If the distribution of the data (normal or not) is not described, it must be assumed that the estimates used were appropriate and the question should be answered yes.
19
Was compliance with the intervention/s reliable?
Where there was noncompliance with the allocated treatment or where there was contamination of 1 group, the question should be answered no. For studies where the effect of any misclassification was likely to bias any association to the null, the question should be answered yes.
20
Were the main outcome measures used accurate (valid and reliable)? For studies where the outcome measures are clearly described, the question should be answered yes.
For studies that refer to other work or that demonstrates the outcome measures are accurate, the question should be answered as yes.
Clin. Cardiol. Were the patients in different intervention groups (trials and cohort studies) or were the cases and controls (case-control studies) recruited from the same population?
For example, patients for all comparison groups should be selected from the same hospital. The question should be answered unable to determine for cohort and case-control studies where there is no information concerning the source of patients included in the study.
22
Were study subjects in different intervention groups (trials and cohort studies) or were the cases and controls (case-control studies) recruited over the same period of time?
For a study that does not specify the time period over which patients were recruited, the question should be answered as unable to determine.
25
Was there adequate adjustment for confounding in the analyses from which the main findings were drawn? This question should be answered no for trials if: the main conclusions of the study were based on analyses of treatment rather than intention to treat, the distribution of known confounders in the different treatment groups was not described, or the distribution of known confounders differed between the treatment groups but was not taken into account in the analyses. In nonrandomized studies, if the effect of the main confounders was not investigated or confounding was demonstrated but no adjustment was made in the final analyses, the question should be answered as no.
26
Were losses of patients to follow-up taken into account? If the number of patients lost to follow-up is not reported, the question should be answered as unable to determine. If the proportion lost to follow-up was too small to affect the main findings, the question should be answered yes. Primary care physicians were more likely to endorse lack of familiarity with CR site locations (P < 0.001), lack of standardized referral forms (P < 0.001), inconvenience (P = 0.04), program quality (P = 0.004), lack of discharge communication from CR (P = 0.001) as factors negatively impacting CR referral practices than cardiac specialists. Cardiac specialists were significantly more likely to perceive their colleagues (P < 0.001) and department (P < 0.001) as regularly referring patients, intend to refer their patients (P < 0.001), and enlist assistance completing their CR referral forms by allied healthcare professionals in their practice (P = 0.04) than primary care physicians.
Clin Patients were more likely to participate if their physician explained its benefits (OR = 6.54) and if they were told about it during hospitalization (OR = 4.12, P < 0.001).
Abbreviations: ACS, acute coronary syndrome; AMI, acute myocardial infarction; CABG, coronary artery bypass grafting; CR, cardiac rehabilitation; OR, odds ratio.
to CR. When asked to report the most important factors affecting their referral of patients to CR, the physicians most frequently identified geographic access, perceptions of patient motivation, reported patient benefit, and medical indications for CR such as risk factors. 18 Factor analysis of Likert-type responses to 26 attitudinal items revealed 4 referral factors: beliefs about the benefits of CR, patient characteristics (eg, motivation), awareness of CR sites and referral processes, and referral norms. 18 In the other study by Suter et al., 21 32 physicians (cardiologists, cardiovascular surgeons, internists, and family practitioners) from Arkansas completed a mailed survey that asked why a physician would not refer a patient with cardiovascular disease to CR. Almost half identified lack of insurance coverage, and nearly 40% cited lack of patient motivation. 21 In addition, 25% identified practical reasons for nonreferral (most often inconvenience due to distance), and about 5% identified safety concerns.
21
Physician Sex: This characteristic was identified in 1 study, 19 and was the only significant physician characteristic related to referral (P = 0.02), with male physicians more likely to refer than female physicians. However, careful consideration must be given to this study, because the proportion of physicians who were female (n = 4) was significantly smaller than males. Physician sex was unrelated to referral of a hypothetical patient in a study by Grace et al 20 and also unrelated to patient referral in a multilevel study of outpatients of 97 physicians. 
Physician Factors Affecting Patient Enrollment in CR
Physician Recommendations: This review has identified the strength of physician recommendations as the most consistently identified factor affecting patient CR enrollment. This finding was supported in 6 studies, 14,23,26 -28,32 and there were no negative or null findings related to the association between recommendation and patient enrollment.
In an early and seminal study of 22 666 cardiac inpatients eligible for CR, Ades et al 14 found that CR participation was significantly related to the strength of the primary care physician recommendations. With post hoc analysis of patient characteristics related to the strength of physician recommendations, it was found that older age and female sex were significantly related to fewer positive recommendations by physicians.
14 Similarly, additional research in Canada found that those patients who enrolled in the program perceived moderately strong physician recommendations to enroll, whereas those who did not enroll perceived either weak or no recommendations at all. 14 Medical Specialty: Having an appointment with a cardiologist or a cardiac surgeon at discharge or seeing a cardiologist while hospitalized is shown not only to relate to referral but also to enrollment. In the study by Dunlay et al., 25 patients who were primarily cared for by a cardiologist in the hospital and received recommendations about CR during this period had much higher rates of enrollment. According to Barber et al., 17 an appointment with a cardiac specialist and referral at discharge had a strong effect on enrollment, with patients referred by cardiologists or cardiac surgeons having more than 4 times greater odds of participation (P < 0.001), as long as the referral was made at discharge. 17 Being Referred: This review identified 6 studies where CR enrollment was strongly associated with being referred by a physician. 17, 22, 23, 25, 26, 28 For instance, in a comparative study by Missik, 22 370 women (CR participants and nonparticipants) completed a self-reported instrument to identify factors related to their participation in CR. Results showed that women's enrollment in CR was primarily related to a single factor: physician referral. Physician Attitudes Toward CR: In a multilevel study of cardiac outpatients and their providers, several physician attitudes were shown to relate to patient CR enrollment in bivariate analyses. 26 Lower rates of CR enrollment were related to patients whose cardiologists were more skeptical about the benefits of CR, who considered the local CR program to be of poorer quality, and who had previous negative experience with a CR program. 26 Discussion Although reviews of patient-level factors affecting CR referral and enrollment can easily be found in the literature, 7,33 -35 few reviews have focused on the physician level. 30 This review has demonstrated that physician factors are consistently related to CR referral and patient enrollment. First and foremost, the role of physician recommendations in promoting patient enrollment was reinforced, as highlighted in a recent American Heart Association Science Advisory. 7 Second, variation in CR referral by medical specialty was also consistently demonstrated, with specialists more likely to refer than generalists. Third, factors related to a physician's propensity to refer were synopsized. Normative referral practice, proximate availability of CR programs of which physicians are familiar, and physician perceptions of patient motivation to participate in CR for example, were also related to their referral.
Having an appointment with a cardiologist or a cardiac surgeon at discharge, or seeing a cardiologist while hospitalized, were identified as important factor associated with CR referral from both patient and physician perspectives. 17, 29, 31 A provider effect was observed in the referral of cardiac patients to CR; merely scheduling an appointment with a cardiac specialist significantly increased the likelihood of a patient being referred to CR at the time of discharge. Although it is preferred for patients to be referred prior to hospital discharge to mitigate lengthy waits to initiate CR services, 13 this finding is also troubling. Studies have shown that access to cardiologists varies substantially according to characteristics of the patient (ie, low socioeconomic status) and the hospital (ie, academic vs community, whether it has a CR program). 36 Therefore, there is a need for more medical education and training about CR benefits for primary care physicians treating cardiac patients regarding the vital role of CR in outpatient care. Moreover, better communication between specialists and primary care physicians is needed to ensure the referral is made, and that it is made early in the patient care journey. 13 Although there were no randomized trials of interventions to promote referral among primary care physicians identified in this review, the Davies et al 37 Cochrane review of randomized trials to promote CR uptake identified a successful study, whereby nurses integrated into general physician practices were successful in ensuring great CR use. This may also serve as an appropriate strategy to CR referral gaps in the community.
With regard to CR enrollment, patients identified the strength of a physician's recommendation as the most important factor. An article published recently shows that patients who perceive greater physician CR endorsement were over 2 times more likely to enroll (odds ratio = 2.07 38 ). They also show that such endorsements are related to significantly greater patient participation in CR, whereby patients who perceived greater endorsement attended a significantly greater number of prescribed sessions than those perceiving lesser physician endorsement. It was disconcerting to note, however, that in the seminal study by Ades et al., 14 older and female patients perceived significantly lower endorsements of CR. This more recently published study by Tsui et al 38 also replicates and extends these findings, showing that women and older patients perceived significantly lower physician endorsements for CR, and also that patients with lower income, lower education, and who were retired perceived lower endorsements as well. These findings reiterate the treatment-risk paradox, such that vulnerable patients who arguably stand to gain the most benefit from CR are least likely to access it.
Another study identified in the Cochrane review of randomized trials promoting uptake 37 demonstrated the effectiveness of a motivational CR letter provided to patients. 39 This may be particularly helpful given the variation in perceived physician endorsements, particularly among vulnerable patients. If such patient education material could be combined with physician endorsements, this would perhaps ensure all patients are receiving the same information about CR. Such a letter may also have the added benefit of reminding or prompting physicians to initiate the CR referral and corresponding discussion with the patient. In addition, there is a newer body of evidence in regard to the efficacy of motivational interviewing.
The findings presented in this review should be interpreted with caution. The studies reviewed herein are limited with respect to sample, design, and measurement. Regarding sample and design, most studies were conducted at a single center with little patient diversity (ie, gender, socioeconomic status), therefore limiting generalizability. In addition, physicians and patients who responded to surveys about CR are likely different than nonresponders such that they are more positive in their attitudes about CR. Second, many of the studies were cross-sectional in design, making causal conclusions impossible. Potential biases in the review process were minimal.
Conclusion
This review has reiterated the important role of physician referrals and endorsements of CR to patients in the use of these proven services. Moreover, findings underscore the variation in CR referral by physician specialty and the lower physician CR endorsements for patients who may be less likely to access these services. Physician endorsement at the time of CR referral should be considered to promote universally effective messaging to all indicated patients.
